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Question1l C
Cosine Rule

a’=Db’ +c” - 2bccosA

= a’°=8"+7"-2x8x 7xcosl10’
= a’=64+49-112x cos110’

= a*=113-112x cosl10’

— a=+/113—-112x cosl10’
Since sin20" = —cos110°
Then a=+/113+112sin20°

Question2 C

x*+4x x 1
4x 4 X
= x=0 isavertical asymptote

= yzg IS an asymptote

The graph has aturning point in the first quadrant
and aturning point in the third quadrant.

Question 3 B
The intersection of the two asymptotes

for the hyperbolais (-3,2).
Hence, the equation of the hyperbolais

(x+3° (y-2° _
9 4

1

Question4 E

Let u:izﬁx‘1
3 3

_dy dy -1 -4
dx du dx_\/ 16 =~ 3x?

1_ -
9x?

4 1
3x \/9x ~16
9x?
4 » 3X
3x* " \Jox?-16
B 4

 xJ9x2-16

Question5 D
cosec(x) = 4

1 4

sinx

= Sinx=

V15

-1
= tanx = — (second quadrant
TS ( q )

N, N~

= cot x=-+/15

Question6 D
y = Tan"(x) domain

R range (—E,EJ
22

Hence,

y=aTan(bx) +c

ar _ar
range| ——+c¢,—+¢C
(2 2 j
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Question 7 E Question8 D
Z=X+ly u=a+bi
_|y 1 1 a-—hi
. L =—_= - X .
= z—Z=2iy whichisnot areal number u a+bi a-hi
a-—bi
T &b
_a-—hi
a’+b’
Question9 A Question 10 D
a=1-2i Checking each alternative.
B=1+72i A. 2¢is(~150°) = 2c08(~150") +i2sin(~150") = —/3— i
oa+p=2
P " B. Zci{ﬁ]:Zco{m)Han( ) —J3-i
off=1-4i"=5 6 6 6
0 7z°-2z+5 isafactor C. —ZCiS(%)=—2COS(E)—IZSm( ):_(_I
= (z+wW)(z°-2z+5)= 2" +az’ +bz-10

:>W=—22 D—20|s(5gj:—2co{ )—IZSI( ) V3 +i

= (2-2)(z°-2z+5)=72*- 47" +9z-10

—a=-4 and b=9 E. 20i{%)=20{ ) |25|n(5g] —J3-]

So D is not correct

Question 11 E Question12 C
Using Tl - 83 calculator S 1 S(1) .
a=Tan|——|[=-Tan > since a<0

mode RAD 2

fnint(Y, X,13)=-0.7312 ~r<Arg(2) <7 0 K}¥i<\
o 1 i L

Arg(z) =7 + Tan 1(—§j > w

Question 13 A Question 14 B

d _ _ Centre c(-5,5)
— (xTan™}(x)) = Tan}(x) + '
dx( (x) ) 1+ x* c=-5+5i radius r=5

=xTan*(x) z—c|=r

|z+5-5i|=5 not D,E
circlealso (z—c)(z—C)=r?
(z+5-5i)(z+5+5)=25
={z(z+5-5i)(z+5+5i) =25

= JTan’l(x)dx - J 1+Xx2

= [Tan (0ax =xTan ()~ Z 10g {1+ )
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Question 15 C
Points of intersection

4sin*(2x) = 4cos’(2x)
=tan’(2x) =1
= tan(2x)=+1

By symmetry (shaded areq)

f
_[ 4c0s(2x) — 4sin*(2x))dx
0

8] (cos’(2x) — sin?(2x)dx

T

(cos4x)dx = 2sin4x]8

O t— | o'—.oo\ta

8

=2(sin%—sin0)=2

Question 16 D
a=—i+tj+k

—>fa=4=+1++1

= 16=(\/2+1?)?

=>t*=14

= t=++/14 both answers OK

Question 17 D
Let u= 3x
du

—=3
dx

Terminals x=% u=4; x=0 u=0

4

3 dx 1t  du
= ==
'([\/64—9x2 3‘!«/64—u2
1 u 1

_-gnl 2

‘39”(840

_Lanilg
2
ka

18

3
1 =
_X_
3 6

Question 18 B
a=2(i-j+)

2
:>|a|=%«/1+1+ 7’ = 22+2

z
cosl35 = N2 = é
2 [al

5 \/isoz<0
= 27=—2(Z +2)

= 472=27"+4

=7=2

= 7=-+/2 since z<0
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Question 19 A Question20 C
X=t- m=2kg a=5m/s’
=Jt=x+2 F=F+F,=ma=10
= t=(x+2)? F=-yj and y>0
.. 1 o
y =3t F,=6v2(-i+ j)x ——==6(-i + j)
=3(x+2)° x=-2 V2
=3x+2)" x=- F+F,=-6i +(6-Y)]
=10=|F, + F,|=—6i - 8]
=>6-y=-8=y=14
Question 21 C Question22 C
7 If ry(t)=rg(t)
¢t
s=| T _5t+6=2t—4
o VAT = (t-3)(t-2) = 2(t—2)
Let u=4t+9 :
4 = If t=2 i components are equal
u
E:4 2t—6=t"-8t+15

When tz%,u:16 When t=0,u=9

Z

= 2(t—3)=(t—3)(t-5)
= If t=3 j componentsare equa
The two boats do not collide. Option (C) istrue

16 _% ; e because to collide both i and ] must be equal at
= S= _[ /4tJr ,[ u du_—u the same time.
9
:SZE(@_@):%
Question 23 C Question24 B
PO~ PR
d
 PO=RP xd—;:x/4x2+9
They have a point in common P dx lax? +9
so P,Q, and R arecollinear. dy X
Option (A) istrue. R Q N dy X
N ‘@‘:1 o< ; o dX 4x?+9

Option (B) istrue. «--- 2 --—--- »
PQQR= ‘PT)”Q_)R‘ c0s180° = 1x1x ~1=—1
Option (E) istrue.

ﬁj isparallel to RP.

Option (D) istrue.

ﬁj Is not perpendicular to a?)

Option (C) isfalse.

Use the Euler PRGM on the Tl - 83
For X,=1Y,=2 X ;=2 H=05
Vaueof y =23155
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Question 25 A Question 26 C
x=1+%:1+t‘1 For XZO
y
%:_t_z Xx<0 &>O
. x>0 dy<O
y=+12+1t? dx
Q—ZXExtx 1 t x=0 isaloca maximum
dt U270 T 1242 V12402 For x=4
_dy_dy dt -t x<a Yo
dx  dt” dx 12412 gx
_ ay
For t:Z,%:T%:—Z X>4 <0
X x=4 isadtationary of inflexion
Question 27 E Question 28 E
cos2x=0 ~ 3 mt\~ R
a(t):7co > [i=msin = i
:>2x:4_rz )
2 Integrating
T - ~ -
= X:J—rz r(t)= 3sin(g)i +2cos(§jj +é
V= nJZE y2dx = 7rj@9cos2 2xdx r(0)=2j+c=6]
4 4 5=4j~
=18r Jo4 cos” 2xelx r(t)=3s n(%)f +(4+ 2005(%))]7
= 97:_[01 (1— cos4x)dx F(1) =3 + 4j~
1 d p=nr(1) o
=97 x—zsm4x = P=2(3i +4))
0 ~ ~
= P=061 +8|
:Qn[(%—%sinﬂ)—(O—O)}
_on*
4

Note: zxfnint(Y?, x,o,%) x 2= 22.206
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Question29 B Qgeﬂion 30 B
Q=Q(t)=3(50+2t) + C(50+2t)" Displacement = area under the graph
2 1 1
= dd_? =6+2Cn(50+2)"" ...(1) = .[O (10— t*)dt + 5% 2x6+ (E X 4x—-12)
dQ 2 : 1 }
Also —=12- 50+ 2t) + C(50 + 2t =10t—-t° | +6-24
dt (50 + 2t)[3( )+Cl ) ] 3
— n-1
=12-6-2C(50+ 2t) _20-8.6_24
= 6-2C(50+ 20" ..(2) , 3
Equating (1) and (2) =3
6+2Cn(50+ 2t)"* = 6-2C(50+ 2t)"* 2
B —m from starting point
=n=-1 3
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Question 1
i
Using| TI1-83 y
8
modg PAR| [RAD
X, = 8(cos(2T))"3 8 ) X
Y, = 8(sin(2T))"3 | o
WINDOW
X =-10 X__ =10 o
Y, =-10 Y, =10
Question 1 Question 1
ii. iii.
X = 8c0s’ 2t F(t)=8cos’2ti +8sin®2t] t>0
~ _ . fd - 2 g
:gz o< 2t = r(t) = —-48cos’ 2tsin2ti + 48sin’ 2tcos2t |
) = |F(1)| = /48 cos® 2tsin? 2t+ 487 sin* 2t cos? 2t
= LS cos2t = \/ 487 cos’ 2tsin® 2t(cos’ 2t + sin 2t)
. 3 = 48cos2tsin2t
y=_8sin"2t :
= 24sn4t
:%:gnsm c=24 b=4
1
VA
~——=48n2t
~ 2
Sin®2t+cos’2t=1
2 2
3 3
SN AR S |
4 4
2 2
=x3+y3=4
= Nn= Z a=4
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Question 2i.

P(2=2*+(2+3)Z" +5z+10+15i

P(-2-3i)
=(-2-3)*+(2+3)(-2- 3i)* + 5(-2— 3i) +10+15i
=—(2+3)°+(2+ 3)®*-10-15i +10+15i

=0

Hence, z+2+ 3 isafactor.

Question 2ii.

2’ +(2+3))2"+5z+10+15i =0

= Z’[z+2+3i]+5z+2+3i]=0 grouping
= (z+2+3)(Z*+5)=0

= (z+2+3)(z+/5i)(z—/51)=0
=7z=-2-3 , £5i

Question 3.

When x=0, y=1:i
32

Hence, c= 32

—X®+bx+32=(8-x)(x+4)=0
= -X2+bx+32=-x>+4x+32=0

Question 3.

o x+32 A B
T +4x+32 8-x  x+4
_ A(x+4)+B(8-x)

(8= X)(x+4)

Now X+ 32= A(X+4)+ B(8-Xx)

Hence, b=4 If x=-4, 28=12B= B=:—73
If x=8, 40=12A:>A=%
B X+ 32 10 N 7
y_—x2+4x+32_3(8—x) 3(x +4)
Question 3iiii.
4 X+ 32
Area= | ———dx= plog_2
0 —Xx?+4x+32 P1oge

4 10 7
:J0[3<8—x)+3(x+4))dx

= %[ﬂoge(x +4)—10log, (8- x)]g

= %[7Iog,38—10|oge4— 7log, 4 +10log, 8|

1 8 8
=—| 7log,— +10log,, —
3{ ge 4 ge 4]

= %))[7Iog,32+10Ioge 2]

17 17
=—log,2= plog, 2 =—
3 00, <= pl0g. 2= P 3

check fnint(Y,, X,0,4) = 3.928
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Question 4

Let U=E=2X_1
X

du
—=-2x"=—-=
dx 2
_ 2
dx = xX“du
2
Terminals
12 T T
X=—=U=2X_—~=—=
T 12 6
T T
X=—=U=2X—=—
T 6 3

=+3-1

check fnint(Y,, X,E,E) =0.732
T
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Question 51. Question 5.
By Newton's Law (taking down as positive) dv kK,
ky" a=v—=g-—V

> F =ma=mg-kv" A dx m

K we [ vdv J-z vdv
=a=g-—V" - - ]

9 m ° g—ivn 09.8—025v3

fint(X /(9.8— 0.25X A 3),X,0,2) = 0.223 m

Question 6 N

20g

Boy: 30— Tcos25 =35a (1)
Add (1) and (2)

= 30=55a= a:Em/s2
11

6
0a _ 20xy =12.04 Newtons

Hence, T = s = >
cos25  cos25

30 newtons

Girl: Tcos25 = 20a (2)
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